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Abstract 

Through revisiting Einstein’s General Relativity, it is discovered that the mesons mediating the Einstein’s gravitation travels in a 

unique space time different from photon space time because photon can be trapped in a blackhole, and mesons mediated the 

gravitations cannot. Two assumptions are proposed to make Newton’s gravity and Einstein’s gravity consistent to each other in the 

classic physics domain. The assumptions require the gravitational field to be self-interacting so that the mesons mediating the 

gravitation can also be trapped. A classical Lagrangian of scalar field with self-interaction property is proposed. The non-linear term 

is from the requirement of field self-energy-momentum as also part of source of the field. If the field is strong enough, the field or the 

mesons mediating the field itself will be trapped which forms the boundary of field and the object. Due to the field self-interaction, 

the field will be focused by the asymmetric matter distribution. The characteristics of 3-Dimension, 2-D and 1-D confinement of the 

field is discussed. The strong Self-interaction constant and gravitational constant are related to each other by ratio of the observable 

universe radius to the nuclei radius, or the Dirac Large Number 1039. The purpose of this theory is to unify the strong interaction, 

quantum interaction and gravitation together. Part I of this series of papers is about the assumptions, scalar theory, and its application 

in Astrophysics. Part II is about applying the theory to quantum mechanics, strong interaction, and the relationship between different 

physics constants. Part III is the tensor version of the Self-Interaction field theory. 

Keywords: Self-Interaction field; Dirac Large Number Principle; Gravitational Constant; Binary Stars; Kuiper Belt; Youth Paradox 

Introduction 

Einstein’s field equations are the special relativity extension of Newton’s law of gravity. Newton’s law of gravity is only tested in our 

local solar system which is dominantly the solar mass. On a large scale, the rotation curve of our solar system around the galaxies is 

different from what derived from Newton’s law of gravity based on the observable mass. One solution to this discrepancy is to add 

dark matter to the galaxy. Another approach is to modify Newton’s Law of gravity. The theory to be proposed here is to modify 

Newton’s Law of Gravity. Einstein’s General Relativity (GR) contains two parts: One part is the weak equivalence principle which 

embeds gravitation into a curved space-time. Through the weak equivalence principle, the particles motion in curved space time is 
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described through local affine connections. The second part of GR is Einstein’s field equations which prescribes how energy-

momentum and boundary conditions determine the curvature of space time.  

The weak equivalence principle and weak field limit of Einstein’s field equations are being well tested. But in the strong field limit, 

both Newton’s law of gravity and Einstein’s field equations have not been fully tested. In the theory of general relativity, there are 

blackholes. If we keep the philosophy that all interactions are contact interactions. For contact interaction reason, physicist created 

field. The first demonstration of the field is the iron powder near the magnet form the pattern of field. If general relativity is correct, 

field or the mesons mediating the gravitations (MMG) will have to get out of blackholes to attract other matters outside of blackhole. 

Thus, Einstein’s general relativity put gravitational field or MMG in a unique position that field does not follow the curved space 

time the field creates. There is another option that if field also travels in the curved space time, field must interact with fields itself. 

This self-interacting field theory will be derived from the concept of how matter interacts with field where the matter energy- 

momentum is replaced by the field energy-momentum.  

In modern field theory, the field is mediated by mesons including relativity gravitons for gravitation. Einstein’s general relativity 

gives gravitons a unique path to travel which is different from photons. As a matter of fact, if gravitons travel like photons, there will 

be no gravitons outside of the black hole event horizon. Obviously, this is not the case for Einstein’s general relativity. In this paper, 

the term mesons mediating gravitation (MMG) is used to avoid confusion between the mesons defined in this paper and Einstein’s 

gravitons. The field equations of General Relativity are derived from the Lagrangian of second order derivative of field variables 

gαβ  while other field theories are derived from the Lagrangian having first order derivative of field variables. Another issue with

Einstein’s field equations is that the affine connection which is related to acceleration is not a tensor. These two questions will be 

further discussed in Part III. If we bring physics back to the early 1900’s, our intuition is that the field strength shall be proportional 

to the field lines. The origin of the 1/r 2  term in Newton’s law of gravity and electro-magnetic field comes from the surface density 

of field lines. The current paper is to explore the semi-classic theory of gravitation based on the assumption that combines the theory 

of classic field strength being proportional to the surface density of field lines and the assumption that mesons mediating the 

gravitation travelling like photons in space time.  

This series of papers contains three parts: this current paper is about the assumptions and theory itself and its application in 

Astrophysics. Part II is about applying the theory to quantum mechanics, and strong interaction. Part III is the tensor version of this 

self-interaction field theory in which Einstein’s general relativity is rewritten to accommodate the assumptions proposed in this paper. 

2. The Assumptions of the theory:

Einstein’s weak equivalent principle is based on the equivalence of the mass of gravitation mg to the mass of inertia mi in Newton’s 
law of gravitation. Thus,  

2 ˆg
i

GMm
F r m a

r
= − =

Can be rewritten as following in considering of mi = mg:  
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                                                             2 ˆgGM
a r

r
= −                                                                       (1) 

where �̂�𝑟 is the unit vector in the direction of r. 

The general theory of relativity 

   0
n

n i j
ij

dy y y
dτ

+ Γ =                                                                       

 

states that all particles, regardless of mass of particles, follow the same space time if the initial conditions are the same because n
ijΓ  

is independent of mass and nature of test particles without considering other interactions. 

Another key variable of above Eq. (1) is 1/r2, where the 2 is exactly 2, not 1.9 or 2.1. Newton’s Law of gravity indicates that the 
1/r2 represents the surface density of the field lines in classic physics.  

In classic physics domain, rewrite equation (1) as 

                                                                 ˆsa GM rσ= −                                                                         (2) 

where sσ  is the surface number density of the mesons mediating the gravitational field (MMG) (or field) created by unit mass. 

Considering the speed of gravitation field (or MMG) is constant, Equation (2) can be rewritten as: 

                               2 ˆ ˆ ˆdt dta M r xM r M dt r
r dr dv

χ χ ρ= − = − = −                                                           (3) 

where ρ  is the number density of the MMG passing by a space point dv  per unit mass times the interaction time and is the 
proportional constant. If the mesons mediating gravitation (MMG) behave like other particles in gravitational field, Newton’s law 
of gravity needs to be modified in order to accommodate Equation (3). In this paper a non-Newtonian theory of gravity is proposed 
based on the following assumptions. 

Assumptions:  

1) The Mesons Mediate Gravitational field (MMG) travel in space-time like all other particles in gravitational field.  
2) And the classic gravitational acceleration of any particle in gravitational field is proportional to the local number of mesons 

mediating the gravitation passing by the space point times the interaction time. 

In this paper, the Einstein’s general relativity theory is used to do analysis of the MMG behavior in the space-time as the first order 
approximation to the Self-Interaction Field theory we are proposing in this series of papers before the full Self-Interaction field 
theory is developed. The above Assumptions lead to the difference between this theory and classic Newton’s Law of Gravity in the 
following three cases:  

1) non-symmetric mass distribution systems because MMG can be focused by mass along it way and, σs is different in 
different direction even the radial distance is the same. 

2) In strong field limit, MMG can be slowed down or even trapped by strong field and the local density increases as the field 
strength increases.  

3) The source is rotating where the MMG radial speed is slower due to inertial frame rotation. In the weak field limit and 
spherical system, σs in our theory shall not be so much different from the classic Newton’s law of gravity. In the solar 
system, all the tests related to Newton’s law of gravity shall be true except if the planet is in the shadow of another planet.  

http://www.tsijournals.com/


www.tsijournals.com | January 2024  
 
 

 
   4  
 
 

When the field is strong, like the “black hole” of general relativity, no particles escape from the “black hole” and the photon is 
infinitely red shifted and trapped inside the black hole, no MMG escape from the “black hole”, and a = 0 outside of a “black hole” 
based on equation (3). Inside the “black hole”, for the ingoing MMG is infinitely violet shifted, a goes to infinite. The Schwarzschild 
“black hole” is not black, but does not interact with surrounding matters based on the Assumption. Rewrite the number density in 
equation (3) as following based on the definition of number density: 

                                          s
s s

c t
R s y R

σρ σ= =




                                                                              (4) 

Where 
c
R

 is the frequency which defines the mesons bounce back and forth, sσ  is the surface density, y s is the classic speed of 

MMG in the direction S normalized by c and R is the bounce back (or trapped) radius of the MMG. Putting Equation (4) back into 
(3), 

                                           ˆs
sa xM r

y R
σ

= −                                                                                      (5) 

In the case of Einstein’s gravitons and the electromagnetic fields, sy  is close to 1 and it is the speed of MMG in the direction of 

sσ . Comparing Equation (5) with (2), the Newtonian gravitational constant G
R
χ

= .  

The gravitational constant is inversely proportional to the bound radius of the system which is the same as Dirac’s large number 
principle [1]. This will be further analyzed in the future parts of this series of papers. Based on the assumptions, besides the particles, 
the field will also be trapped when the escape velocity is equal to the speed of light. The field can be trapped in 3-sphere through 
self-interaction when the amount of matter is large enough, or matter is dense enough. The field can be bent and focused, which 
means it can be trapped in 1-d as a string or 2-d as a disk. Part II and Part III of this theory, the universe, nuclei, photon, electron 
are all assumed to be the self-interaction field-bounded particles with the generating source of field being energy momentum. The 
general relativity introduced the self-interaction between fields which are non-linear. The question now is that if the classic field 
are also self-interacting, what would be the field equation look like? In Section 3, the implications of the assumptions are further 
discussed. In section 4 of this paper, two types of Lagrangian for the self-interacting scalar fields with energy momentum as the 
source of the field are introduced. In section 5, the meaning of the extra term from the SI Lagrangian is discussed. It is clear this 
extra term determines how the field is bent or focused. In section 6, How the field is trapped in 3-diemsion space, 2-dimension 
space and 1-dimension space are discussed. In Section 7, the weak observable effects of the self-interacting terms in the galaxy and 
solar system are discussed. 

3. Implications of the assumptions in Physics 

3.1 Variation of Einstein’s field equation in radical direction: Assuming the field travels in space-time like other zero mass and 
the field density times the interaction time determines the acceleration. Einstein’s filed equations are the special relativity extension 
of Newton’s Law of Gravity. From the analysis of congruence of null geodesics in the radical, null geodesics of Schwarzschild 
space-time is considered with 0d dθ ϕ= = . The Schwarzschild line element reduces to 

                                                                  2 2 21d dt drτ φ
φ

= − +                                                               (6) 

* *u t r v t r= − = +  

Where * 1 ,r dr u
φ

= ∫  constant defines outgoing null geodesics, while v = Constant defines ingoing null geodesics. 
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The vector field defined by 

                                              out in
a a a ak u k v= −∂ = −∂  

are null and they both satisfy the geodesic equations. 

The congruence defined by out
ak  and in

ak  are clearly hypersurface orthognal. Their expansions defined by Raychaudhuri’s equation 
are 

2
r

θ = ±  

θ  is the fractional rate of change of the congruence’s cross-sctional area: 

2
2

1 1 (4 )
(4 )

d dA r
A d r d

θ δ π
δ λ π λ

= =  

Where Aδ  is measured in the purely transverse directions.  

From (7), it is clear that Schwarzschild spacetime expansion is the same as that of the flat space-time.  

The equation of motion for zero mass particles in the radial direction is, 

                                               
2

2
r r
rr tt

d r dr dr dt dt
d d d d dτ τ τ τ τ

= Γ +Γ                                                                       (7) 

If we eliminate dτ  of the Eq. (7), the equation become 

                                                               
2

2 'd r
d

φφ
τ

=                                                                          (8) 

This is the Newton’s law of gravity except the extra factor φ . When φ  is near the boundary of black hole, the gravitational force 
is zero for the null geodesic. But this is different from the assumption of SI field theory proposed by the author. Because 

sdr Y
dt

φ= =  

Where sY  is the speed defined in Equation (4). And if φ  is less than the speed of light, the field has more time to interact with the 

particles, the strength of the gravitation in related to the radial direction is inversely proportional to φ  like in the equation (4), thus 
the following 

                                                       2

21c
c

GM
rc

φ
φ

= −                                                                              (9) 

is a reasonable assumption if Newton’s law of gravity needs to be modified based on the assumptions. Eq. (9) has two solutions 
for cφ  
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2

81 1

2c

GM
rcφ

± −
=                                                                                      (10) 

 

For the case, 2

2 1GM
rc

  

                                            1 2

21c
GM
rc

φ = −                                                                                 (10.1) 

And 

                                                      2 2

2
c

GM
rc

φ =                                                                      (10.2) 

1cφ  is the Schwartzschild solutions with potential as 2

2GM
rc

. Rewrite 2cφ  as 

                                           2 2

21 (1 )c
GM
rc

φ = − −                                                                         (10.3) 

 

2cφ  is a different solution from Schwartzschild solutions with potential as ( 2

21 GM
rc

− ) 

If in the term 2

2GM
rc

, mass and the radius are the nucleon’s mass and radius and G is the graviational constant, the potential of 1cφ  

is 3910−  of 2cφ  which is also very close to Dirac Large number hypothesis [1]. 

Another feature of this equation is that if 2

1 ,
8 c

GM
rc

φ>  will be complex. We will come back to discuss this complex space time in 

a future paper regarding quantum mechnics.  

Rewrite Eq (9) into 

                                                 2
2

2 0c c
GM
rc

φ φ− + =                                                                    (11) 

 

Take the Laplace operator on Eq (11) lead to 

                                        2(2 1) 2 8c c c c Gφ φ φ φ π ρ− ∇ + ∇ ∇ = −                                                   (12) 

Eq (12) is the self-interacting field equations with c cφ φ∇ ∇  as the field energy density source for generating its own graviational 
field.  
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From this analysis we see that the assumption led to the field to be a self-interaction field of Equation (12). 

3.2 Field or mesons mediating the field bounce back and forth: The traditional Gaussian law of gravity does not assume the 
field to bounce back and forth. But the modern QED allows the virtual particles to be emitted and re-absorbed. Equation (4) 
indicates that gravitational constant is inversely proportional to the field bound radius R. 

1G
R

∝  

If the strong self-interaction constant sG  is also part of this assumption, then 

3910s u

n

G R
G r

= =  

Where uR  is the radius of the observable universe and nr  is the nucleons radius. From this analysis and section 3.1, both give the 
same Dirac large number [1]. It may indicate that this self-interaction field theory may lead to the unification of strong interaction 
and gravitation. I tis interesting that both analysis of section 3.1 and 3.2 give the same large number. 

4. The Self-interacting Lagrangian and its Euler equation 

Einstein’s field equations: 

1 8
2v v vR g R Tµ µ µπ− =  

Where 

                                               , ,v v vR α α α γ α γ
µ µ α µα ν µν αγ µγ α= Γ −Γ +Γ Γ −Γ Γ                      (13) 

 

The ΓΓ  terms are self-interaction terms. What is the classical scalar model for this kind of self-interaction term? 

The Newton’s Lagrangian for gravitation 

                                                              ,
,

LL Lβ
β

ψ
ψ

 ∂
= + −  ∂ 

                                                            (14) 

And the Hamiltonian is 

                                                         

                                                       ,
,

LL Lβ
β

ψ
ψ

 ∂
= + −  ∂ 

  

 

, ,
8

v
vH

G

µ
µη ψ ψ

ρψ
π

 
= −  
 

                                                         (14.1) 
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                                                 0
,

v

v

L Lµ

µ

η
ψ ψ

 ∂ ∂
− =  ∂ ∂ 

                                                                    (15) 

 

The first term of Eq. (15) is the flux term of the field like the flux term in hydrodynamics and the second term is the source term. If 
the field is self-interacting, the source term shall be proportion to the energy density of the field itself. That is: 

                                                      v v
L Tµ µη
ψ
∂

∝
∂

                                                                             (16) 

Where vTµ  is the energy momentum density of the field, not including the matter. Eq. (16) is an important equation to find the 

self-interacting field equations with energy momentum as the source of the field.  

Considering that in the Lagrangian of Newtonian gravity, matter-field interaction term is ρψ , and in the Maxwell equation, the 

charge-field interaction term is A Jµ µ . The self-interacting (scalar field-field interaction) term shall be , ,v
µν

µη ψψ ψ . 

4.1 The typical self-interaction Lagrangian: Let us look into the scalar field of the Lagrangian which has the property of 
Eq. (16) 

                                
0

, , , ,
8 8

v v
v vL

µ µ
µ µη ϕϕ ϕ η ϕϕ ϕ

ρϕ
π πϕ

 
= − +  
 

                                                                 (17) 

 

Where a constant 0ϕ  is introduced to normalize 𝜑𝜑 so that 
0

ϕ
ϕ

has no , ,
v

v
µ

µη ϕ ϕ  dimension. Now ϕ  has the dimension of kg/m 

(mass over length). 'sϕ  dimension of kg/m makes , ,
v

v
µ

µη ϕ ϕ  having the same dimension as ρϕ . 

The Hamiltonian of Lagrangian (17) is 

                      0

( ) , ,
,

, 4

v
vL

LH L

µ
µ

ϕη ϕ ϕ
ϕϕ β ρϕ

ϕ β π

 −  ∂  = − = − ∂   
 
 

                                          (18) 

This Hamiltonian after normalized by 0ϕ
0

H
ϕ

=  has only the field energy and the interaction between matter and field. 

It does not include the matter energy itself. The field-field interaction energy-momentum (only field) is: 

0

1 ( ) , ,
8v vTµ µ

ϕ ϕ ϕ
π ϕ

= −  

It is clear that Lagrangian like Eq. (17) meets the requirement of Eq. (16) because 
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The Euler equation of Equation (17) is 

,
0 0

1 11 , , 4
2

v v
v

µ µ
µ µ ν

ϕη ϕ η ϕ ϕ πρ
ϕ ϕ

 
− − = 

                       (19.1) 

If 0ϕ  is divided on both sides of Eq. (19.1), and replace 
0

1 ϕ
ϕ

− by ψ , Equation (19.1) becomes

         , , ,
1 4
2

v v
v v Gµ µ

µ µψη ψ η ψ ψ π ρ+ =             (19.2) 

Where G is a constant defined as 
0

1
ϕ

. 

Take the derivative of vµη  on both side of equation (19.2) gives the tensor format of equation this self-interaction field 
theory. 

         , , ,
1 4
2v v vGTµ µ µψψ ψ ψ π+ =               (19.3) 

Equation (19.3) does not include the metric tensor field yet. It will be interesting to include the metric tensor in the Lagrangian 
which will be further discussed in Part III of this serial of papers. Please note that this vTµ  is not the energy momentum defined in

Einstein’s General Relativity. Analysis of Equation (9.1) and (19.2) gives very interesting results which match our assumption 

defined in Section 2. From Equation (19.1), near the boundary, 
0

1ϕ
ϕ

=  or 0,ψ = The first term of Equation (19.2) is zero, if there 

is no mass right outside of the boundary, , 0µψ =  or ψ =constant which can be 1. It means that outside of the “blackhole”, the 

space time is flat. In section 5, we will see that Equation (19.2) causes the field to be bent by the neighboring mass which is our 

assumption 1. If 0ϕ  is the maximum value of the i

i

m
r∑  of the closed object, the inverse of the universe i

i

m
r∑  shall be Newton’s

gravitational constant. If ψ is very close to 1 like the 2(1 2 )GM
rc

− in the weak filed limit, Equation (19.2) becomes Newton’s Law

of gravity with an extra term , ,
1
2

v
v

µ
µη ψ ψ . We will discuss the implication of this new term in section 5.  

Solving the Euler Equation (19.2) gives the value of  
0

( 1 )ϕψ
ϕ

= − .If the interaction Hamiltonian Equation (18) normalized by 

𝜑𝜑0 plus the mass itself is integrated over the space within the boundary, shall be equal to the total mass of the object. That is: 

𝜂𝜇𝜈
𝜕ℒ

=  −
1

8𝜋𝜑0
𝜑,𝜇 𝜑,𝑣 ∝ 𝑇𝜇𝜈 

𝜂𝜇𝜈 (
𝜕ℒ

𝜕𝜑,𝜇
)

,𝜈

−
𝜕ℒ

𝜕𝜑
 = 0 
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, ,
3 30

0 0
0 0

(1 )
( ) (1 ) ( , )

4

v
vH d x d x M r

µ
µ

ϕη ϕ ϕ
ϕ ϕρ ρ ϕ

ϕ π ϕ

 − 
 + = + − =
 
 
 

∫ ∫                        (20.1) 

Equation (20.1) shall give a relationship that mass is a function of 0ϕ  and 0r  (the boundary). Another condition is that at the 

boundary, the escape velocity is the speed of light. From the solution of Equation (19.2) if ,escapev c=  

               0 0( , , ) 0M rϕ ϕ =         (20.2) 

(20.1) and (20.2) will give a full property definition of total mass, the gravitational constant and its radius for a closed object (like 
the universe, or the nucleon). For a spherical object with constant density, the integration of Equation (20.1) gives 

              0
0

M
r

ϕ β=        (20.3) 

where β is an integration constant, which is equivalent to the condition of Schwarzschild black hole: 

2 2
0 0

1 22 1MG if G and
r c c

β
ϕ

= = =

This self-interaction boundary is different from Einstein’s blackhole event horizon because outside of Einstein’s blackhole there is 
still attractions from the black hole, while for this self-interaction theory, there is no gravitational interaction outside of the boundary. 
Equation (20.3) can describe an oscillating as long as the equation holds true. If 0r  increases, and M does not change, then 0ϕ  
becomes smaller (or G becomes larger), that means the gravitation becomes stronger which means the expansion of the object will 
be slowing down due to stronger gravitation. If  0r  decreases, and M does not change, then 0ϕ  becomes larger (or G becomes 
smaller), that means the gravitation becomes weaker which means the collapsing of the object will be slowing down due to weaker 
gravitation. This new equation (20.3) will be used to study quantum mechanics and cosmology. Solving the self-interaction field 
equation is much more difficult comparing with Newton’s law of gravity because of its non-linearity and also the boundary 
conditions is now different from classic Gaussian law of gravity: 

. 4v g dA GMπ∂ = −∫∫             (20.4) 

∂V is any closed surface (the boundary of an arbitrary volume V) dA is a vector, whose magnitude is the area of an infinitesimal 

piece of the surface ∂V , and whose direction is the outward-pointing surface normal (see surface integral for more details), g is 
the gravitational field, G is the universal gravitational constant, and M is the total mass enclosed within the surface ∂V .  

The classic Gaussian law of gravity (20.4) is different from equation (20.1) of the self-interaction Gaussian law of gravity 
because out of the “blackhole” surface g is zero, but there is still mass within the surface. Thus, Equation (20.1) is integrated on the 
boundary. Integration outside of the boundary is meaningless.

Also, in Eq. (20.1), if part of the surface is integrated, then part of the mass       appears on the right-hand side of the equation

Due to the field being focused,    can be zero, then g is the gravitational field can be infinite because     is conserved which 
both Einstein’s relativity and Newton’s Law does not have this property.

4.2 The exponential self-interaction and quantum potential: Even though we use the , ,v vµ
µη ψψ ψ as the self-interaction 

(ψ × field energy momentum defined byψ ) term, there can be other form of self-interaction. For example, the Newtonian field 
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co-vector ,µψ while the quantum potential co-vector is 
( ),

(ln ), µ
µ

ρ
ρ

ρ
= . 

The quantum potential is 

2 1
4 2

Q
m

ρ ρ ρ
ρ ρ ρ

 ∇ ∇ ∇
= − ∇ + 

 



In fact, the quantum potential co-vector is normalized by the variable itself. Let’s call it the log potential co-vector. It is interesting 
that affine connection in Einstein’s general relativity is also a log potential co-tensor after some re-definition in the Tensor Self-
Interaction Field Theory to be published by the author. 

1 ( )
2v v v v vg g g gα αθ

µ µ θ θ θ µΓ = ∂ + ∂ − ∂

Where vgµ θ∂ is normalized by gαθ  

Equation (19.2) can be rewrite into the format like the quantum potential of the following: 

       
2

3 3 31(ln ), , (ln ), (ln ), 4
3 2

v v
v v Gµ µ

µ µ
ψ η ψ η ψ ψ π ρ + =  

         (19.3) 

Defining 3ψ as Ψ and divide both side by 
2

3
ψ

      2/3

1 3(ln ), , (ln ), (ln ), 4
2

v v
v v Gµ µ

µ µη η π ρ
ψ

Ψ + Ψ Ψ =           (19.4) 

Equation (19.4) is equivalent to the quantum potential, but the interaction coefficient is infinite when ψ  goes to zero. 
Because Euler equations build the relationship of field self-energy to the second order of differentiation. This is why 
both quantum mechanics and Einstein’s general relativity has second order differentiation as part of the energy 
momentum of the field. Define lnψ as the field variables, equation (19.4) can be rewritten as 

         
2
3

, , , ,
1( ) ( ) ( ) 4
2

v v
v v e Gµ µ

µ µη η π ρ
Φ

−
Φ + Φ Φ =                  (19.5) 

Eq (19.5) can be derived from a Lagrangian can be derived from an exponential self-interaction Lagrangian. 

0 , ,( ) ( )
8

v
vL e

µ
µη

ρ
π

Φ
Φ Φ Φ

= + Φ  
 

Where varies from 0 to−∞ . At the boundary, Φ  is−∞ . Due to the exponential interaction, the field strength changes quicker near 
the boundary when interacting with matter. Thus, the matter is either in the boundary or out the boundary quickly.  

From Equation (19.4), we see that the interaction of field times energy momentum as interaction is a typical interaction. We can 
also have other self-interaction types. The following is the interaction similar to MIT bag model. 

4.3 The Self-interaction similar to MIT bag model: 
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Consider another Lagrangian, 

, , 21
8 2

v
vL

G

µ
µη ψψ ψ

ρψ
π

 
= +  
 

          (21)  

This Lagrangian (21) is different from (17) by changing the 0 toϕ ϕ . 

The Hamiltonian corresponding to (21) is 

2
.

,

1, ,
2

v
v

LH L µ
β µ

β

ψ η ψψ ψ ρψ
ψ

 ∂  = − = −    ∂   
              (21.1) 

The Euler-Lagrange equations of (8) is: 

  , , ,
1 4
2

v v
v v Gµ µ

µ µψη ψ η ψ ψ πρ ψ+ =                  (21.2) 

Where 
0

1G
ϕ

=

Further divide Equation (21.2) by ,ψ  gives 

1 1, , , 4
2

v v
v v Gµ µ

µ µη ψ η ψ ψ πρ
ψ

+ =      (21.3) 

This is Newton’s Law of gravity with an extra term. If we take the notation of ψ  having the largest value 1 in the center 
of the spherical mass distribution and become smaller and smaller to the boundary. The field is trapped when the escape 
velocity is the speed of light,ψ equals to zero. Thus ψ is close to 1 at the center of the object and become zero at the 

boundary of the Einstein “Blackhole”. On the boundary of ψ =0, Equation (21.3) indicates the surface term 
1 1 , ,
2

uv
vµη ψ ψ

ψ
 goes 

to infinite like the MIT bag model. 

Back to the gravitational constant. If the field and matter are both trapped at the boundary, the total energy density of field and 
matter integrated over the space within the boundary shall give the total rest mass of the object. The solution of Equation (21.2) or 
Equation (19.2) will give the solution of ,ψ the Hamiltonian integration will define the constant G. If more mass is bombarded into 
the system, G will change, and the solution will also change with a different boundary. 

Eq. (21.3) and Equation (19.2) are interesting because they recovered Newtons’ Law of gravity with an extra term of the self-
interaction and the gravitation constant is the inverse of the field variable constant. The striking feature of Eq. (19.2) and Eq. (21.3) 
is that the gravitational constant enters the field equation naturally and defines the meaning of gravitational constant. Another feature 
of this Lagrangian is that if integration is done on both sides of Eq. (19.2), it gives the definition of matter and field energy 
momentum as the source of self-interacting field. 

The Tensor version of Eq. (21.3) is 

          
1 1, , , 4
2v v vT Gµ µ µψ ψ ψ π
ψ

+ = −              (22)
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Unfortunately, Einstein’s General relativity is different from Eq. (22) because in the weak field limit, Einstein’s field equations 
recover Newton’s law of gravity not the Self-interacting Newton’s Law of Gravity, which has second term of left-hand part of Eq. 
(22). 

The equation (21.3) is very similar to the MIT bag model of strong interaction. The Lagrangian for scalar MIT bag model is as 
following: 

0 0

, ,
( ) ( )

8

uv
vL r r B r r

G
µη ψ ψ

ρψ θ ψ
π

 
= − + − + −  

 
              (23) 

Where B is the surface energy. 

The field equations for MIT bag model are 

0 0

, ,
( ) ( ) ( )

, 4 4

uv
vuv SL r r r r

G G

µ
µ µ

µ

η ψ ψ
η θ δ

ψ π π
∂

= − − − −
∂

 

0 0( ) ( )L r r B r rρθ δ
ψ
∂

= − + −
∂

 

The equation within the surface 

 0( , 4 ) ( ) 0uv
v G r rµη ψ π ρ θ− − =  (24) 

And the equation on the surface 

0

,
( ) 0

4
S

B r r
G

µ
µψ

δ
π

 
+ − =  

 
    (25) 

By definition, our self-interacting theory requires that there is a boundary when the field is strong enough. Equation (24) 

describes gravitational field within the boundary which is the equation of (21.3) except an extra term 
1 1 , ,
2

v
v

µ
µη ψ ψ

ψ
. This extra

term goes to infinite on the boundary when ψ is zero. This extra term of (21.3) seems also to describe the surface field change 
dramatically. 

5. The property of self-interacting term 1 , ,
2 vµψ ψ  

Let’s assume there are two masses and have two Newtonian fields: 1 2ψ ψ ψ= +  as a function of r and, θ expansion of Eq. (19.3) 
as 

1 2, 1, 2, 1, 1, 2, 2, 2, 1,
1( ), ( ) 0
2r r r r r r r rθ θ θ θψ ψ θ ψ ψ ψ ψ ψ ψ ψ ψ+ + + + + =   

If the mass 1 is large and mass 2 is very small comparing with mass 1 as seen in Fig. 1 

1, 1, 2, 1, 1,
1( ), ( ) 8
2r r r vT Gθ θ θ µψ ψ ψ ψ ψ π+ + = − (26)
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The field focusing by the Self-interaction in the solar system and in the galaxies has some effects are observable. 

 

 

Fig.1 The field from M1 is being focused by M2. When 2θ  is small, the field bending 2δθ  may be important and observable. 

Comparing the terms of field strength changes in different directions: 

 

            ( ) 2
1 1;

1, , 0r r rθ

ψψ ψ
θ

∂
+ =

∂
                                                                       θ  direction changes                 (27a) 

                ( )1 1 1;
, , , 0r r rr

ψ ψ ψ+ =                                                                     r direction changes                        (27b) 

 

The force change due toθ direction change (a) is , ,
2

0 21 1
2

2( ) exp ( )r r

GM
r C

ψ ψ= where r2 is small, but 2
2 2

2

2( )GM
r C

δθ  is reasonably 

small comparing with the original angle 2θ . Note: 2 2r Rθ= . The force change due to direction change is amplified in comparison 

with the original angle where , 01
( )rψ  needs to meet the surface area change in Eq. (2). If the force is the surface density of field 

(field line is conserved), the true force due to the focusing is amplified by 
2

r
r

 which is the inverse of the original angle. 1,rψ  is the 

force from the M1. 2
2 2

2

2GM
r C

δθ = is the angle changed by M2 for the field line from M1. 
2

r
r

is the inverse of the original angle 

which is amplification factor. The force from the M1 will be focused by M2. 2
2

2

2GM
r C

 is different from GR bending of light by a 

factor of 2 , but we do not have the full relativity field equations for this new self-Interaction theory yet. The total bending factor 
may be different from these calculations. But this does change the test of the assumptions of this theory.  

From Equation (27.a and 27.b) we see that vTµ will be re-focused and Equations (27) is non-Newtonian. The non-Newtonian part 

of Equation (27) can be observed when Saturn is behind the shadow of Jupiter. Near the surface of Mass 2, the ,2 θ
ψ is not negligible 

in comparing with ,1 r
ψ .If the matter energy momentum 𝑇𝑇𝑇𝑇𝑇𝑇 near the Mass 2 is zero, the second term of Eq. (27) is important. It 
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will cause the ,1 r
ψ changes in theθ direction, which is the focusing or de-focusing of field from mass 1. The direct extension of 

field focusing is that the field can also be trapped if the second terms of Eq. (27) is big enough. 

When ,2 θψ is small, the second term of Eq. (27) can be neglected. Equation (26) becomes Newtonian. The Extension of a non-

Newtonian gravitation theory requires the modification of Einstein’s field equations. 

The conservation of mesons (SI field) led to the strength change of the field. The focusing causes the ,1 r
ψ change in direction

1, . ,( )r θψ , the change of direction can be small, but when the original open angel of the field is also small, the effects will be big. 

This term 
1 , ,
2 vµψ ψ is from the self-interaction requirements which meet our assumptions to make the Newton’s gravity theory 

consistent with Einstein’s gravity theory in the classic physics domain. This is why we call the theory self-interaction field theory. 

6. The Classic version of SI Field theory in 3-D, 2-D and 1-D trapping

The SI assumptions:

1) The Field or the mesons mediating the field follow the same geodesic equations in space-time like the other particles.
2) Field strength is proportional to the number density of the mesons mediating field times the interaction time.

Assumption (a) leads to the conclusion that if the particles are trapped (like Einstein’s Black hole), the field will also be trapped. 
The particle will not interact with the surrounding matter like the strong interaction unless the spin of the particle is very strong and 
some of the particles (or virtual particles) will spin off the parent particles, like the quantum interactions. 

From this we can derive that 

MG
R

Constant 

or 

       RG
M

β=   (28.1) 

Where 
20
23

β = if the density is a constant and the field is spherically symmetric. Since the gravitational constant is proportional 

to the frequency (how many times the mesons bounce back and forth) inversely proportional to the field bound radius, that means 

 M
R
β

∝       (28.2) 

From Eq. (28.1) and Eq. (28.2), 

  2M R∝                (28.3) 

The observable universe mass is 1080 of the nucleon mass, while the radius of the observable universe is 1040 times of the nuclei 
radius. This mass relationship between the universe and the nuclei is the square of the radius relationship between the universe and 
the nuclei, which matches Eq. (28.3). 

For the 2-dimension trapping, the field density in the space 2-dimension is inversely proportional to r (or 1/r force of the galaxy 
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system). The potential for the 1/r force is ln 
0

( )r
r

the integration of Eq. (20.2) for the 2-Dimension trapping gives the 

                                                                       
0

ln ( )RG
M R
α

=                                                           (29.1)         

Using the Eq. (28.2), we see that based on Eq. (29.1), the mass relationship between 2- Dimension field bound object is proportional 
to the radius. That is, 

                                                                            M R∝                                                             (29.2)                   

If the elliptical spiral galaxies are large enough and are field 2-D trapped, its mass shall be proportional to its 2-D radius. 

For the 1-dimensional trapping, the field density in the 1-Dimentional is constant, that means the force is constant and the potential 
is proportional to r. The integration of Eq. (20.2) for the 1-D trapping give the 

                                                                          G
MR
α

=                                                           (30.1) 

Using the Eq. (28.2), we see that based on Eq. (30.1), the mass relationship between 1- Dimensional field bound object is 
independent of the radius. That is, 

                                                                        M ∝  constant                                                                   (30.2) 

It means the 1-Dimentional field bound string has the same mass for different scales. 

7. Application of the Scalar theory in astrophysics 

One of the differences between this self-interaction field theory of gravitation and Newton’s law of gravity is that the gravitational 
field can be bent by the mass of an eccentric system, causing the focusing or de-focusing of the gravitational field. The effects of 
σs variation due to the focusing can be significant. An analysis of the field bending in galactic center, in the disk of the galaxies, 
the parallel field from the galactic center been focused by the Sun as well as the motion of Saturn under the influence of Jupiter is 
analyzed in the next four examples.  

The gravitational field from mass M’ will be bent by mass M at distance d. The angle β expanded by the mass M at radius r by 
definition is 

                                                                     rarc tg
d

β =                                                              (31) 

The deflection angle α of MMG by mass M to the first order of approximation is 

                                                                   4GM
r

α =                                                                    (32) 

If β is smaller than α , then geodesic 1 and geodesic 2 of MMG in Fig. 2 will intersect, sσ is infinite, a in equation (5) goes to 

infinite at some point. There may be some interesting new physics near the area of infinite σs with the final field equations of 
gravitation which incorporates this self-interaction field theory. 
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Fig. 2 The deflection of gravitational field from the source at distance d by mass M of radius r. if the deflection angle α is 
greater than expansion angle( β )of r over d, the gravitational field shall be intersect at somewhere on the axis defined by 

the source and mass M. if α β= ,the gravitational field is parallel to the axis of the source and mass M and being trapped 
in 2D. 

If the expansion angle β is equal to deflection angleα , geodesic 1 and geodesic 3 of MMG will be travelling parallel to each other 
after the deflection.  

The analysis below is based on a first order approximation similar to the geometric optics with mass M as convex lens of MMG. 

Example 1: The gravitation focusing by the galactic center. The distance D of infinite sσ  causing by the mass M (M’ is the source 
of MMG at distance d from M) is given by: 

rarc tg
d

α β= −                               (33) 

Thus, 

(4 / ( ))

rD dtg GM r arctg
r

=
−

   (34) 

The galactic center Sagittarius A* may contain a “black hole” of M which is 4.1 million solar mass in a radius of r of 44 million km 
[2]. This gives the deflection angle of α . 

4 0.55GM
r

α = =

The deflection angle α by the mass at radius r seeing far away from the deflection mass is about 31.5˚. There are many MMG 
geodesics that will intersect in space (see line 2 and 2’ of Fig 1) near the galactic disk and causing the local infinite gravitational 
force near Sagittarius A* according to Eq. (5).  

A gravitational source of mass M’ at 4.4 billion kilometers (d equal to 100 times of radius r) away from Sagittarius A*, then the 
expansion angle is given by equation (31) 

0.01rarc tg
d

β = =

Putting the value of α and β into equation (33), it gives that D= 73.3 million kilometers which means MMG from source M’ can 
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be focused to infinite gravitation force by Sagittarius A* at 73.3 million kilometers (1.66 r) away from the center of Sagittarius A*. 
The gravitational force pattern defined by this self-interaction field theory will change dramatically due to MMG focusing by 
Sagittarius A*. There should be many new stars that are formed continuously due to the gravitational field focusing. The Youth 
Paradox [3], that the new stars forming near the galactic center may be the evidence of this theory which cannot be explained by 
Newton’s Law of gravity, based on which the tidal forces from the central Sagittarius A* to prevent their formation. The galactic 
nucleus is much more active than what Newton’s Law gravity can explain. 

Example 2: Focusing by the Disk of galaxies and the arm of the galaxies.  A geodesic line of MMG travelling through the disk of 
a spiral galaxy will be bent many times by the mass it travels through. The total deflection can be projected towards the disk’s Z 
coordinate. It can be seen from the previous example, that the “black hole” will focus MMG to intersect. After leaving the center 
of the galaxy, the MMG will continue to be bent back to the disk because of the mass of the disk. 

The total deflection angle 

t i ifα θ=∑   

Where iθ is the individual deflection angle and if is the projection factor towards the disk axis Z. The total deflection angle needs 
to be calculated through a model of detailed statistics. A simple analysis will be presented here. 

For a bending stars like the Sun in the disk, the deflection angle isα and its expansion angle to a source M’ is β If α= β , the MMG 

3 in Fig. 1 will be travelling parallel to MMG 1. Any source beyond 
rd
α

= will be either parallel to 1 or intersect with 1. For the 

Sun,α is 0.848 x 10-5 and the radius of the Sun is 6.9 x 105 kilometer. Any source beyond d= 6.9 x 105 / 0.848 x 10-5 = 8.13 x1010 
= 1.16 x10-2 light year will be bent to travel parallel to the axis of the source mass and the bending mass. For those MMG travelling 
parallel to the disk surface, the MMG is trapped in 2- dimension of the disk, sσ will be inversely proportional to r, instead r2 . By 
doing the same analysis, the gravitational field from one side is first bent by the mass on its way to the center, then bent by the 
center of galaxy, and finally by the mass on the other side of galaxy. Part of the gravitational field is going to be parallel to the 
galactic disk due to the focusing by the center and the mass in the disk. All field lines parallel to the disk will be trapped in a 2-
dimension surface. In two dimension (3 dimension if plus time). 

1, ( ) 2v
v r G

r r r
µ

µ
ψη ψ π ρ∂ ∂

= =
∂ ∂

 

Assume: 1). Disk matter density ρ is zero (small) like the galaxy disk, but the disk has enough matter to bend the field up and down 
of the disk. 2). ψ is only a function of radius of the disk r. 

Then, 

                     
2

2

GMm mvF
rc r

= =                                                            2/v GM c= Constant 

Thus, the stars far away from the galactic center are affected by the force generated by the field trapped in the galactic disk gives a 

constant rotational curve 2/v GM c= . The rotation curve of the globular clusters (no disk, no eccentric mass distribution) will 
not have this kind of property. In the bar of the galactic center, the MMG will be trapped in the bar (1 D) and gravitational force 
shall be constant. This is maybe the reasoning of the star formation in the Milky Way arms. In the arm of the galaxy, the field is 
trapped in 1 dimension, the force is a constant, The above rotation curve equation become 

2
r

i ii

vG M b
r

=∑  
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Which gives a rotational curve r
i i iv G M b r= ∑ which increases as square root of r. Both the constant rotational curve and 

rotation curve increases as a function of square root of r have been observed [4]. 

Example 3: The Kuiper Belt and Binary Stars 

In the above two analyses, the Youth Paradox and the flatting of rotation curve cannot be tested easily to confirm the Assumption 
of this paper. Applying this theory to the solar system can be very interesting. Assuming the focusing like the General relativity, if 
the parallel field from far away stars or the Galactic center like in the Fig 3, the focus point of the gravitational field by the Sun will 
be at point D where: 

2

4GM r
rc D

=  

Thus, 2 2

4GMD
r c

=  

 

  

Fig 3 The solar core focusing of parellel field from the galactic center 

If the core of the sun has 40% of solar mass within 0.2 radius. Then Dc = 0.813 x 1010 km = 55 AU. If 50% of the mass within the 
0.2 radius, Dc = 0.65 x 1010 km = 43 AU. The Kuiper belt is a reasonable guess of this focusing where the data is from Reference 
[5]. The Kuiper belt later on as it is accumulating the mass, may form another star. This is also maybe the reason for the abnormal 
percentage of stars are binary stars. If this explanation of Kuiper belt is correct, there would be more binary stars for massive stars 
compared with the lower mass stars which is in fact observed [6]. For a massive star, the Kuiper belt is closer to the primary star, 
the gravitational field from the primary star is able to bind the companion star together.  

The Kuiper belt can be used to test the assumptions of this theory. From Part II of this serial of papers and the conclusion of section 
3 of this paper, it is clear that the strong interaction and gravitation are in the same equation. The focusing of gravitation can cause 
the formation of strong interaction or hydrogen particles. If the telescopes of monitoring the formation of hydrogen in the Kuiper 
belt gives the asymmetry intensity comparing the galactic center direction with the opposite direction, it will indicate the Sun is 
focusing the gravitation to a point and forming the hydrogen. Current Newton’s Law of gravity and Einstein’s GR will not lead to 
this kind of conclusion. 

Example 4: The ring of Saturn and maybe abnormal behavior in the shadow of Jupiter: In the case of solar system, the Sun is the 
source of gravitation, while take the Jupiter as the bending mass, where d>>r, the solar gravitational field deflected by the Jupiter. 
The force of the Sun after Jupiter and far away from Jupiter, is amplified by a factor in the sσ as Saturn travelling in the φ  coordinate 
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and located a Z distance above the rotational surface (Fig 4). 
Recheck from source file 

Fig 4 The gravitational field from the sun is being deflected by jupiter cousing the solar force on saturn is 
changed by a factor depenning on the location of saturn in the refrence to jupiter 

The original expansion angle sβ of Saturn is 

s
s

r
d D

β =
+

Where sr  is the radius of Saturn d is the Jupiter distance to the Sun and D is the distance between Jupiter and Saturn. 

The angle sβ times d is the impact parameter difference, thus the two MMG has different bending angle and the amplification 
factor A of the angle comparing with the original expansion angle in the Z direction is: 

4 4( )
4(1 )

( )

s
s

z
s s

GM GM
z z d GMA d

z z d

β
β

β β

− −
+

= = ±
+

Where ‘+’ is for Saturn is below the rim of the Jupiter shadow and “-“ is for Saturn is above the rim of the shadow. If Saturn’s 
center is right at the rim, then the total amplification factor is zero, but Saturn will experience the tidal force (upper half has less 

solar force and lower half has stronger solar force. If Z is smaller than the radius of Jupiter, 34 / 3M zπρ=  and the amplification 
factor Az takes the positive sign. 

2

16(1 )
3( )z

s

G zA d
z d
π ρ

β
= +

+

The amplification factor in the θ direction is given by:
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4 4( )
4(1 )

( )

s
s

s s

GM GM
d d d GMA d

dθ

β
θ θ β

β θ θ β

− −
+

= = ±
+

 

Where ‘+’ is for Saturn is away the rim of the Jupiter shadow and “-“ is for Saturn is inside the rim of the shadow. If Saturn’s center 
is right at the rim, then the total amplification factor is zero, but Saturn will experience the tidal force (outside half has less solar 

force and inside half has stronger solar force). If θd is smaller than the radius of Jupiter, 34 ( ) / 3M dπρ θ= and the amplification

factor Aθ  takes the positive sign. 

Based on Equation (5), to the first order of approximation, the acceleration of Saturn has the following form passing the shadow of 
Jupiter at Z: 

4 4(1 )
( ) ( )z s s

s s

GM GMa A A a a
d z z dθ θ θ β β

= = ± ±
+ +

where as is the acceleration without the gravitational field deflection. The amplification factor 𝑑𝑑/𝑟𝑟𝑗𝑗 when Z is the radius of Jupiter, 
Az is 1.113 x104. a = (1.0 - 0.95 x10-3) as is about 0.95 x 10-3 smaller than normal if Saturn is just off the rim of the Jupiter shadow 
(Fig 4) or about 0.95 x 10-3 bigger if Saturn is just inside the shadow of Jupiter. This result shall be observable to confirm the 
Assumption of this paper. This disturbance of the path by Jupiter may be the reason for the large number of smaller objects near 
Saturn. The field abnormal strength changes when Saturn is in the shadow of Jupiter, over many years, it may cause the force 
stronger than the tidal force and causing the ring of the Saturn.  

From the following table of planets in our solar system, there may be a missing star between Jupiter and Mars. The focusing that 
happened before Jupiter can cause dynamic changes right before the gravitational field from the Sun reaches Jupiter. The missing 
star between Mars and Jupiter shall be in the line of Jupiter and the Sun compared with the star beyond Jupiter (Saturn). The other 
effects of this focusing may happen beyond Jupiter. The ring of Saturn may be caused by Jupiter gravitational focusing. These two 
effects can be tested near Jupiter within the Sun shadow of Jupiter (TABLE 1). 

TABLE 1. The distance between Mars and Jupiter has a big jump and Saturn has a unique ring  

Name 

Distance 
from the 

sun 

Revolution 
period Diameter Mass Density 

[AU] [y] [km] [1023km] [g/cm3] 
Mercury 0.39 0.24 4878 3.3 5.4 
Venus 0.72 0.62 12120 48.7 5.2 
Earth 1 1 12756 59.8 5.5 
Mars 1.52 1.88 6787 6.4 3.9 

Jupiter 5.2 11.86 142948 18991 1.3 
Saturn 9.54 29.46 120536 5686 0.7 
Uranus 19.18 84.07 51118 866 1.3 
Neptune 30.06 164.82 49660 1030 1.6 

216(1 )
3( )s

G dAθ
π ρθ
θ β

= +
+
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8. Discussions on the interactions different field-bound object and quantum entanglement

Einstein’s general theory of relativity introduces self-interacting terms to the field equations which is not in the classical Newton’s 
law of gravity. In the weak field limit, the self-interaction terms are small even in general relativity. It is clear from section 4, scaler 
version of self-interacting field is different from the classical Newton’s Law of gravity with extra terms. These extra terms cannot 
be negligible for asymmetrical systems. It will cause the focusing and defocusing of the field. The strength change is not because 
of the field variable, but the conservation of the number density which increases the strength of the field when the field is been 
focused. The 3-D confinement allows the field and the object to form a membrane surface of very strong interaction on the surface 
and non-interaction outside of the surface. The 2-D and 1-D confinement of the SI field allow the bound object to interact with each 
other through a surface or a line.  

Even though the SI field theory was proposed for gravitation. The field-being-trapped is the key assumption of the SI field theory. 
The SI field theory recovers the Dirac Large number principles from the two assumptions. It seems that the theory also includes the 
strong self-interaction which may be the strong interaction in the nuclei or other interaction which binds the other elemental particles 
together. It will show in Part II of this series of paper that quantum mechanics can be described using this SI field theory. How 
physics equations behave within the boundary of elemental particles is unclear, but the behaviors for our universe can be described 
and tested.  

The quantum entanglement state can be easily explained based on this self-interaction field theory: When a particle or photon A is 
leaving a source, A may exchange the 1-D confinement field or mesons between A and another particle B in source. They form a 
SI field boundary within which the physics is unknow to us or the observer. A and B can interfere with each other like a wave. If 
the observer observes particle A, the observation has to break the 1-D confinement field, A and B will not interfere with each other 
anymore. The quantum entanglement is due to the 1D Self-interaction field exchange forming a boundary and make them in a 
“universe” which may have different physics constant.  

The scalar version of the self-interacting field is very interesting in macroscale. It can be tested when Saturn is within the shadow 
of Jupiter (even before the shadow of Jupiter) due to the solar field being focused or de-focused. Testing of SI field theory is crucial 
for the future of this theory. 
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